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Preparation of Copper Nano-Particles from Copper-Ammonia
Waste Water by Liquid Reduction Method in Ultrasonic Field
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Abstract: The copper nano-particles were prepared in ultrasonic field by using the copper-ammonia waste water as the starting
material and hydrazine hydrate as reducing agent, as well as polyvinyl pyrrolidone as surfactant. In this paper, the influence of
temperature, pH value and the amount of surfactant on particle size and morphology of copper nano-particles were studied. The
optimum reaction condition was the temperature about 72 °C., pH among 9. 0 ~10. 0 and the amount of surfactant 0.2 mol « L.™".
Meanwhile, the copper nano-particles in ultrasonic field appeared smaller than usual. The prepared copper nano-particles were
characterized by XRD and SEM. The results showed that the product was pure copper powder, which had spherical morphology
with nanoscale size. Under the optimum technological condition, the conversion ratio of copper ion in copper-ammonia waste water
was more than 97% and the reaction product was nitrogen. After reaction, the reaction system composition had no variation com-
pared with original liquid, due to no new metal ions being added during the reaction. The waste water after reaction can be

returned to workshop as new alkaline etching liquor and green environmental protection realizes.
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Table 1 Composition of copper-ammonia waste water
Cu®* Cu* Cl- NH, * NH, Additive
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Fig. 1  Effect of temperature on the conversion rate of copper ion
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Table 2 Effect of temperature on the morphology of reaction
products
Temperature ( °C ) Colour Particle size (nm)
25 Drab -
35 Drab -
45 Purple-red 46
65 Purple-red 48
70 Purple-black 57
80 Purple-black 63
90 Purple-black 72
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Fig. 2 XRD patterns of the products with purple-red color (a) and
purple-black color (b)
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Fig. 3  Effect of PH value on the conversion rate of copper ion
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Table 3 Effect of pH value on the morphology of reaction products

pH Colour Particle size (nm)
6.0 Drab -
7.0 Drab -
8.0 Purple-red 43
9.0 Purple-red 50
10.0 Purple-black 48
11.0 Purple-black 52
12.0 Purple-black 56
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Fig. 4 Effect of the concentration of PVP on the particle size of products
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Table 4 Comparison of the praticles sizes of products under ultra-

sonic and without ultrasonic

Particle size under Particle size without
Group number

ultrasonic (nm) ultrasonic (nm)

1# 46 108
24 39 97
3# 52 117
44 48 125
S# 34 99

K5 4Eg SEM M. (a) Fils Y, (b) A
Fig. 5 SEM images of reaction products: (a) under ultrasonic,

(b) without ultrasonic
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